Gonadal steroid modulation of signal transduction and luteinizing hormone release in cultured chicken pituitary cells.
The mechanism whereby gonadal steroids modulate GnRH-stimulated LH secretion by primary cultures of chicken pituitary cells was investigated. Estradiol (10(-8) M), testosterone (10(-7) M), and progesterone (10(-7) M) inhibited LH release stimulated by GnRH (10(-7) M) by 56%, 61%, and 53%, respectively, and the inhibitory effects required prolonged preincubation (24-48 h) with the steroids. The steroids inhibited the spike (0-3 min) and plateau (9-30 min) phases of LH release to a similar degree. The ED50 values of estradiol, testosterone, and progesterone for inhibition of GnRH-stimulated LH release were 7 x 10(-11), 2 x 10(-9), and 1 x 10(-9) M, respectively. Estradiol, testosterone, and progesterone inhibited the maximal LH response to GnRH, but the ED50 of GnRH (4 x 10(-9) M) was not altered by steroid pretreatment. Steroid pretreatment did not cause a change in cellular LH content, suggesting that the steroids do not inhibit LH synthesis. Combinations of two or three of the steroids were not additive, suggesting that all three steroids affect GnRH-stimulated LH release via the same mechanism. In experiments investigating their mechanism of action, the steroids inhibited LH release stimulated by GnRH and Ca2+ ionophore A23187, but generally had no effect on the responses to phorbol ester (12-O-tetradecanoylphorbol-13-acetate), forskolin, K+, Bay K8644, or veratridine. Estradiol inhibited GnRH-stimulated 45Ca2+ efflux, but its inhibitory effect on GnRH-induced inositol phosphate production was not significant. Estradiol had no effect on binding of 125I-[His5,D-Tyr6]GnRH to a pituitary cell preparation. These findings suggest that the site of steroid modulation of GnRH action is distal to binding of GnRH to its receptor, and that the inhibitory effects are exerted at two intracellular sites: 1) the coupling events linking receptor activation to mobilization of Ca2+, and 2) a site distal to Ca2+ mobilization.